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ABSTRACT 


We  are  working  on  Quantum  Cylinder  Fiber  Light  Amplifiers  (QCyFLA). 
We  have  experimentally  demonstrated  that  CdTe  semiconductor  films 
survive  the  fiber  fabrication  process.  Indeed  the  quality  of  the  semicon¬ 
ductor  increases  during  the  fiber  fabrication  process.  This  is  usually, 
during  semiconductor  device  fabrication  subsequent  steps  tend  to  degrade 
the  results  achieved  in  previous  fabrication  steps.  During  this  reporting 
period  a  multi  source  vacuum  system  for  depositing  multi  layer  semicon¬ 
ductor  films  was  designed  and  built.  This  vacuum  system  will  be  capable 
of  depositing  Pb^^Cd^.^^S  films  that  can  be  used  to  amplify  optical  signals 

at  a  wavelength  of  1.3  )im.  A  new  two  floor  high  fiber  fabricating  facility 
was  designed  and  is  now  in  the  final  stages  of  fabricating.  This  facility 
will  allow  us  to  fabricate  about  500  m  long  uniform  fibers  in  each  run. 

1  CdTe  FIBER  FABRICATION  AND  TESTING. 

a)  Current  Fiber  Fabrication. 

The  purpose  of  this  effort  to  fabricate  and  test  Quantum  Cylinder  Fiber 
Light  Amplifiers  (QCyFLA).  These  devices  are  fabricated  as  follows:  The 
preform  is  formed  by  depositing  semiconductor  films  on  a  glass  rod.  The 
glass  is  inserted  into  a  glass  tube.  The  space  between  the  glass  rod  and 
tube  is  evacuated,  and  the  tube  is  collapsed  unto  the  rod  and  semiconduc¬ 
tor  film  by  heating  the  glass  tube.  A  fiber  is,  subsequently,  pulled  from 
this  preform. 

We  have  experimentally  demonstrated  that  CdTe  semiconductor  films 
survive  the  fiber  fabrication  process.  CdTe  powder  was  readily  available 
and  could  readily  be  vacuum  deposited  with  the  metalization  system.  Also, 
CdTe  melts  at  935  °C  which  is  higher  than  the  softening  temperature  of 
650  °C  of  the  glass  used  in  our  fibers.  We  have,  also,  recently  fabricated 
CdS  films  that  can  be  used  for  non  linear  optical  applications. 

Indeed,  the  fist  semiconductor  fibers  that  we  attempted  to  fabricate 
use  InSb.  Since  InSb  has  a  very  small  effective  mass  it  should  display  a 
large  quantum  size  effect.  The  quantum  size  effect  is  not  necessary  for 
the  QCyFLA  operation.  However,  it  is  an  indication  of  the  quality  of  the 
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semiconductor  film.  We  deposited  InSb  films  on  glass  rods.  The  films  had 
a  dark  gray  appearance  after  deposition.  However,  after  the  collapsing 
process  the  glass  rod  in  the  preform  was  completely  clear.  The  InSb  film 
melted  during  the  process  of  collapsing  of  the  cladding  tube.  InSb  melts  at 
350  °C  while  the  collapsing  process  is  performed  at  650  °C.  We  next,  tried 
CdTe  which  melts  at  935  °C.  This  worked  well.  The  quality  of  the  CdTe 
semiconductor  film  increases  during  the  fiber  fabrication  process.  This  is 
usually,  during  semiconductor  device  fabrication  subsequent  steps  tend  to 
degrade  the  results  achieved  in  previous  fabrication  steps. 


Fig.  1.  Typical  cross  section  of  a  Quantum  Cylinder  Fiber 
Light  Amplifier 

During  this  reporting  period  we  have  used  our  metalization  vacuum 
system  to  deposit  the  semiconductor  layers.  Since  there  is  no  facility  for 
heating  the  glass  rods  during  the  vacuum  deposition  process  the  deposited 
films  are  very  metal  rich.  It  appears  that  during  the  collapse  of  the  glass 
tube  most  of  the  excess  metal  evaporates  leaving  the  semiconductor.  The 
preform  exhibits  an  absorption  edge  at  a  wavelength  of  830  nm.  The  theo¬ 
retically  predicted  absorption  edge  should  be  at  794.777  eV,  see  Fig.  2. 
Perhaps,  this  shift  in  absorption  edge  can  be  accounted  for  by  strain?  The 
energy  gap  of  CdTe  changes  by  1.5  x  10’®  eV  per  Bar  isotropic  pressure. 
There  is  a  difference  of  0.0662  eV  between  the  theoretical  and  measured 


2 


Fig.  3.  Transmission  spectrum  of  CdTe  fiber.  Note  the 
absorption  edge  at  about  830  nm.  The  step  at  approximately 
1075  nm  is  an  artifact  of  the  spectrum  analyzer 


energy  gaps.  This  corresponds  to  a  pressure  of  -44134.88  Bar  )-4.413488 
X  10®-^).  An  almost  as  sharp  absorption  edge,  also,  at  a  wavelength  of 

about  830  nm  was  observed  in  the  fiber  as  shown  in  Fig.  3.  We  fabricated  a 
number  of  fibers  with  identical  results. 

This  was  even  more  apparent  in  the  CdS  fibers  that  we  recently  fabri¬ 
cated.  The  CdS  films  appeared  gray  after  vacuum  deposition.  Apparently 
these  films  were  very  Cd  rich.  After  the  collapsing  process  the  CdS  films 
turned  bright  yellow,  the  normal  appearance  of  high  purity  CdS  crystals. 
Indeed,  the  preform  exhibited  a  sharp  absorption  edge  at  a  wavelength  of 
514  nm.  This  is  in  exact  agreement  with  the  theoretically  predicted  ab¬ 
sorption  edge,  see  Fig.  4. 


Wavelength  in  nm 

Fig.  4.  Transmission  spectrum  of  CdS  preform.  Note  the  sharp 
absorption  edge  at  514  nm. 

The  CdTe  cylinder  fibers  were  fabricated  as  follows;  The  preform  is 
formed  by  depositing  a  0.5  pm  CdTe  semiconductor  films  on  a  4  mm  di¬ 
ameter  glass  rod.  The  glass  rod  surrounded  by  the  CdTe  semiconductor 
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cylindGr  was  insGiiGcl  into  11  mm  inside  diameter  14  mm  outside  diame¬ 
ter  a  glass  tube.  The  space  between  the  glass  rod  and  tube  is  evacuated, 
and  the  tube  is  collapsed  unto  the  rod  and  semiconductor  film  by  heating 
the  glass  tube.  A  fiber  is,  subsequently,  pulled  from  this  preform.  The  to¬ 
tal  cross  sectional  area  of  the  glass  tube  and  glass  rod  is  preserved  during 
the  collapsing  process.  Thus,  we  predicted  that  the  resulting  preform 
should  have  a  diameter  of: 


.11 

'14  mm" 

2 

"1 1  mm 

2 

'4  mm" 

*^preform 

2 

* 

2 

+ 
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^preform  =  9-539  ^im 

The  measured  diameter  of  the  preform  was  9.52  mm  in  good  agreement 
with  the  above  predicted  value. 

During  the  fiber  pulling  process  the  dimensions  of  all  components  of 
the  preform  shrink  proportionally.  Thus,  since  the  fiber  is  approximately 
170  pm  in  diameter  the  core  diameter  should  be: 


1 70pm 

^fiber  core  =  ^  mm 


d 


fiber  core 


=  71.2  pm 


Assuming  the  initial  thickness  of  the  CdTe  film  is  equal  to  0.5  pm  one 
would  have  89.1  A  thick  CdTe  cylinder  in  the  fiber. 

Theoretically  the  fibers  should  have  exhibited  a  quantum  size  effect. 
CdTe  has  an  electron  effective  mass  ratio  of  0.11,  a  hole  effective  mass 
ratio  of  0.35,  and  bulk  CdTe  has  an  energy  gap  of  1 .56  eV.  The  quantum  size 
effect  should  shift  the  absorption  edge  to  766.956  nm.  However,  this 
seems  not  to  be  the  case.  If  one  uses  the  energy  gap  of  1.494  eV  calculate 
from  the  measurement  of  the  absorption  edge  of  the  preform  the  quantum 
size  effect  in  the  fiber  should  shift  the  absorption  edge  to  799.6  nm. 

There  could  be  several  reasons  for  not  being  able  to  observe  the  quan¬ 
tum  size  effect.  There,  probably,  are  a  large  number  of  surface  states  at 
the  interface  of  the  glass  and  CdTe  film.  A  similar  phenomenon  is  ob- 
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served  in  CdS  quantum  dots  in  glass.  In  future  QCyFLAs  the  number  of 
surface  states  can  be  reduced  by  using  wide  gap  semiconductor  layers 
such  as  CdS  next  to  the  glass  and  Pb^^Cd^.^^S  active  layers  sandwiched 

between  the  CdS  layers.  Also,  there  seem  to  be  semiconductor  streaks 
along  the  core  cladding  interface.  These  streaks  would  retain  properties 
of  the  bulk  semiconductor. 

To  date,  we  have  been  using  the  same  glass  for  both  the  core  and 
cladding.  Theoretical  calculations  as,  will  be  shown  below,  predict  that 
light  should  not  be  guided  in  the  fiber  core  unless  the  index  of  refraction 
n^  of  the  core  is  greater  than  the  index  of  refraction  of  the  cladding  (n^ 
>  ng).  We  hope  to  obtain  some  glass  from  Corning  Inc.  where  the  core  has 

an  index  of  refraction  that  is  0.2  to  0.4%  larger  than  the  index  of  refrac¬ 
tion  of  the  cladding.  We,  also,  have  a  prescription  for  changing  the  index  of 
refraction  of  the  cladding  glass  by  ion  exchanging  the  boron  atoms  in  our 
Borosilicate  glass  with  sodium  atoms  from  NaOH  at  500  °C. 

Our  present  glass  contains  a  large  number  of  enclosures  such  as  sand 
and  air  bubbles.  One  can  use  a  zone  refining  method  for  improving  the 
quality  of  the  glass. 

b)  Data  Acquisition  Apparatus. 

In  order  to  measure  the  broad  band  transmission  spectrum  of  the  fibers 
we  used  a  white  light  source.  The  experimental  arrangement  for  measuring 
the  transmission  spectrum  of  the  fibers  is  shown  in  Fig.  5.  The  apparatus 
consists  of  a  white  light  source,  followed  by  a  lens.  Two  microscope  ob¬ 
jectives  are  used,  to  focus  the  light  into  the  fiber  and  to  retrieve  the  light 
from  the  fiber.  There  is  another  lens  which  focuses  the  light  into  an  Ando 
type  AQ  1425  spectrum  analyzer. 

The  transmission  spectrum  from  a  fiber  without  semiconductor  cylin¬ 
der  is  recorded  first.  Next,  the  transmission  spectrum  from  a  fiber  with  a 
semiconductor  cylinder  is  recorded.  The  transmission  spectrum  from  the 
fiber  without  semiconductor  cylinder  is  used  for  normalizing  the  trans¬ 
mission  spectrum  data  from  the  fibers  with  semiconductor  cylinder. 
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Fig.  5.  Experimental  set  up  for  measuring  the  transmission 
spectrum  of  SCyFs. 

2  THEORETICAL  CALCULATIONS 


Let  us  investigate  the  simplest  possible  case  of  light  being  guided  in  a 
QCyFLA.  A  cross  section  of  this  device  is  shown  in  Fig.  5.  The  TE  mode  is 
the  simplest  one  to  investigate.  We  approximate  the  thin  semiconductor 
layer  by  a  current  sheet.  The  sheet  conductivity  a  of  this  layer  is  related 
to  the  imaginary  part  of  the  relative  dielectric  constant  of  the  semicon¬ 
ductor  layer. 


27teTa 


where  c  is  the  velocity  of  light,  X  is  the  wavelength,  is  the  perme¬ 
ability  of  free  space,  and  a  is  the  thickness  of  the  semiconductor  cylin¬ 
der. 

The  cylindrical  coordinate  system  that  we  shall  use  is  illustrated  in 
Fig.  1.  The  light  propagates  in  the  z  direction,  the  direction  perpendicular 
to  the  plane  of  the  cross  section  of  the  fiber.  We  assume,  for  simplicity. 
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that  the  electric  field  vector  E  of  the  light  is  in  the  0  direction,  that  it  is 
independent  of  the  angle  0,  and  that  it  has  the  form  of  a  propagating 
wave. 


I 


Fig.  5.  Cross  section  of  QCyFLA.  The  core  has  an  index  of  re¬ 
fraction  n^  and  the  cladding  has  an  index  of  refraction  The 

semiconductor  cylinder  is  represented  by  a  conducting  layer 
with  a  sheet  conductivity  a. 


j(o)t  -  kz)) 

E  =  a,E3(r)e 


1  .2 


The  0  independent  wave  equation  for  a  0  directed  electric  field  Eg  in 
cylindrical  coordinates  is. 


ii. 

r  3r_  3r 


Eg(r) 


2 

r 


k^Eg(r)  = 


2  2 
n  0) 

2 

c 


Eg(r) 


1.3 


a)  The  Core 

The  electric  field  vector  E^  in  the  core  for  the  lowest  order  TE  mode 
has  only  a  0  directed  component.  The  lowest  order  mode  that  is  a  solution 
of  equation  1.3  is  of  the  form: 
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Ec  =  aeEcJi(u'’)e 


j(cot  -  kz)) 


where  J^(ur)  is  the  first  order  Bessel  function  and  k  is  the  propagation 

constant  of  the  electromagnetic  wave.  The  dispersion  relation  of  the  light 
electromagnetic  wave  in  the  core  can  be  obtained  by  substituting  equation 
2.1  into  equation  1.3. 

X  2  2 

,  2  2  ^1  9  9 
k  +  u  - - 

Let  us  assume  the  following  form  for  the  magnetic  flux  density  vector 
in  the  core: 


Be  =  [a,Bc,(r)  +  a^Be„,J„(ur)le 


j(cot  -  kz) 


The  zero  order  Bessel  function  JQ(ur)  is  a  solution  of  the  0  independent 

wave  equation  in  cylindrical  coordinates  of  a  z  component. 

We  shall  determine  B(,^(r)  and  B^^^  from  Maxwell's  equations.  The 

Ampere-Maxwell  equation  is: 


n.cj 

V  X  Bp  =  — 


From  the  0  component  of  the  Ampere-Maxwell  equation  we  have: 


n^cj 


-  jkBc/r)  +  Bc„^J,(ur)  =  j— 


where  we  have  made  use  in  equation  2.5  of  the  fact  that: 


dJ  fur) 


=  -  uJ^(ur) 
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From  equation  2.8  and  2.11  into  equation  2.3  we  obtain  for  the  magnetic 
flux  density  vector  in  the  core: 

k  u  1  -  kz) 

=  2.12 

The  electric  field  vector  has  only  a  component  that  is  transverse  to  the 
propagation  of  the  electromagnetic  field  while  the  magnetic  flux  density 
vector  has  components  both  perpendicular  and  in  the  direction  of  propaga¬ 
tion  of  the  electromagnetic  field.  We  have  not  used  equation  2.5  in  our 
derivation.  However,  by  substituting  equation  2.8  into  equation  2.5  and 
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making  use  of  equation  2.2  we  obtain  a  result  that  is  identical  to  equation 
2.11. 


b)  The  Cladding 

The  electric  field  vector  Eq  in  the  cladding  of  the  TE  mode  has,  also, 
only  a  0  directed  component.  The  lowest  order  mode  that  is  a  solution  of 
equation  1.3  is  of  the  form: 


j(cot  -  kz)) 


where  K^(wr)  is  the  first  order  modified  Bessel  function.  The  function 
K.,(wr)  decays  monotonically  to  zero  for  large  r.  The  dispersion  relation  of 
the  light  electromagnetic  wave  in  the  cladding  can  be  obtained  by  substi¬ 
tuting  equation  3.1  into  equation  1.3. 


2  2 
4k  Og 


,2 

A 


3.2 


By  using  a  method  similar  to  the  one  leading  to  equations  3.2  we  obtain 
for  the  components  of  the  magnetic  flux  density  vector  in  the  cladding; 


ar^K,(wr)- ja^-^K„(wr) 


j((ot  -  kz) 


3.3 


where  we  made  use  of  the  fact  that: 
dK„(wr) 

- =  -wK.,(wr)  3.4 

dr  ' 

c)  Boundary  Conditions 

The  thin  semiconductor  notwithstanding  the  tangential  components  of 
the  electric  field  vector  are  continuous  across  the  core  cladding  boundary. 
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From  Fig.  1  we  observe  that  the  core  has  a  radius  b.  Therefore,  at  r  =  b  the 
e  components  of  the  electric  field  vectors  in  the  core  and  cladding  are 

equal. 

E^J/ub)  =  EpK/wb)  4.1 

The  normal  components  of  the  magnetic  flux  density  vector  are  continuous 
across  the  core  cladding  boundary.  Therefore,  at  r  =  b  the  r  components  of 
the  magnetic  flux  density  vector  in  the  core  and  cladding  are  equal. 

-|E<-J,(ub)  =  -^E„K,(wb)  4.2 

Equation  4.2  is  essentially  identical  to  equation  4.1  and,  thus,  does  not 
provide  any  new  information.  The  difference  between  the  tangential  com¬ 
ponents  of  the  magnetic  flux  density  vectors  in  the  cladding  and  core  are 
equal  to  the  surface  current  density  in  the  semiconductor  layer  times  the 
permeability  of  free  space. 

a,-Bc(b)  -  a^-B^Cb)  =  p,aag-Eo(b)  4.3 

By  substituting  the  z  components  of  equations  2.12  and  3.3  and  equation 
3.1  into  equation  4.3  we  obtain: 

-  j^EcJ„(ub)-j^EnK„(wb)  =  n„cEj,K,(wb)  4.4 

By  collecting  terms  in  equation  4.4  we  obtain: 

-  uE^Jg(ub)  =  [jcop^cK^Cwb)  +  wKjj(wb)]Ep  4.5 

By  dividing  equation  4.5  by  equation  4.1  and  substituting  equation  1.1  into 
the  resulting  expression  for  a  we  obtain: 
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4.6 


uJQ(ub)  An^e^a  wK^Cwb) 

J/ub)  ^  ^  5^2  K^(wb) 

Equation  4.6  together  with  equations  2.2  and  3.2  constitute  the  dispersion 
relation  of  this  TE  mode  in  the  QCyFLA.  For  equal  to  zero  equation  4.6  is 

identical  to  the  equation  for  the  TE  mode  of  a  step  index  fiber  as  derived 
in  the  literature. 

d)  The  Gain  Coefficient 

We  will,  next,  calculate  the  imaginary  part  of  the  propagation  constant. 
Since  the  propagation  constant  has  a  real  and  imaginary  part  from  equa¬ 
tions  2.2  3.2  that  both  u  and  w  must  also  have  real  and  imaginary  parts.  To 
this  end  we  let; 

ksp  +  ja,  usu^  +  jn,  and  w  =  w^  +  j0  5.1 


By  expanding  equation  4.6  to  first  order  in  the  small  imaginary  parts  of  u 
and  w  we  obtain: 


w/„(w^b)  ^  .47t%a 
J,(u„b)  K,(w„b)  ^2 


J?(u„b) 


^Lo 

Kf(w^b) 


5.2 


By  substituting  equations  5.1  into  equations  2.2  and  3.2  we  obtain  for  the 
real  parts  of  the  dispersion  relations  in  the  core  and  cladding  respec¬ 
tively: 


.1  2  2 

2  2  471  n, 

a)P  +u^- — — 

r 


>1  2  2 

2  2  ^2 

b)P  T- 

r 
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where  we  neglected  the  terms  a^,  r\^,  and  0^  since  a  t)  and  0  are  typical 

equal  to  a  few  reciprocal  mm  while  and  w^  are  equal  to  a  few  reciprocal 

pm  and  B  is  of  the  order  of  a  reciprocal  light  wave  length  long.  Similarly, 

we  obtain  for  the  imaginary  parts  of  the  dispersion  relations  in  the  core 

and  cladding  respectively; 


a)  Pa  +  u  ri  =  0 


b)  pa  -  Wq0  =  0 


By  collecting  real  terms  of  equation  5.2  we  obtain: 
uJ„(u„b)  w„K„(w„b) 

OO  O  OO  O  r^  —  — 

— — =0  5.0 

J^CUgb)  K/w^b) 

We,  next,  collect  the  imaginary  parts  of  equation  5.2  and  substitute  equa¬ 
tions  5.4  for  r\  and  0. 


J^{u„b)  Kf(w^b) 
J^(u„b)  K^(w^b) 


Equation  5.6  can  be  solved  for  the  gain  coefficient  a; 


J^u„b)  <(w„b) 
J^Cu^b)  Kf(w^b) 


where  B,  u^,  and  w^  can  be  determined  from  equations  5.3  and  5.5.  By 

substituting  equation  5.5  for  ^  and  substituting  equations  for  Uq  and 
2 

Wq  into  the  resulting  expression  we  obtain; 
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a  = 


«2 

p— -n 
471 


5.8 


J^CUgb)  271^8^3 

^2^1  :Ili  ^'Pb 

47c^'  2 


Since  both  and  must  be  real  we  observe  from  equations  5.3  that; 


2  ^2  X  ^2 

n2  <  P  —  <  ni 

47t 
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3  NEW  VERTICAL  GLASS  LATH/FIBER  PULLING  EQUIPMENT 
AND  NEW  VACUUM  SYSTEM 

We  and  have  currently  in  operation  a  computer  controlled  vertical  glass 
lath/fiber  pulling  tower.  Our  current  equipment  has  several  drawbacks: 
The  glass  has  to  rotate  instead  of  the  burner  rotating  and  the  burner  tem¬ 
perature  is  controlled  by  controlling  the  gas  flow  to  the  burner  nozzles. 
Some  times,  when  decreasing  the  gas  flow  to  the  burner  nozzles  the 
burner  would  go  out.  This  often  happens  with  welding  torches  under  simi¬ 
lar  conditions. 

We  designed,  and  have  currently  under  constructed  a  new  vertical  glass 
lath/fiber  pulling  tower.  This  equipment  is  two  floors  tall,  see  Fig.  6.  The 
new  burner  which  is  nearing  completion,  has  been  tested  and  it  does  ro¬ 
tate.  The  new  burner  has  8  torches  each  of  which  can  be  moved  2.25  inches 
radially  while  the  burner  is  rotating,  see  Fig.  7.  Thus,  one  can  use  the 
torch  position  to  control  the  glass  temperature.  Also,  the  variation  of  the 
radial  torch  position  greatly  increases  the  flexibility  of  the  glass  lath. 
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We  have  several  diffusion  furnaces  that  will  be  used  for  curing  the 
semiconductor  films. 

The  method  of  fabricating  QCyFLAs  we  are  proposing  is  as  follows:  We 
vacuum  deposit  the  semiconductor  films  on  an  optically  quality  glass  rod. 
We  plan,  at  first,  to  use  4  mm  diameter  Corning  type  7059  Baria  Aluminum 
Borosilicate  glass  rods  with  a  coefficient  of  expansion  a  of  45  x  10'^,  a 
softening  point  of  720°C,  and  an  index  of  refraction  n^  of  1.550.  10  mm  O. 

D.  and  6  mm  I.  D.  Corning  type  7052  Alcali  Borosilcatete  glass  tubes  with 
a  coefficient  of  expansion  a  of  51.1  x  10'^,  a  softening  point  of  718°C,  and 
an  index  of  refraction  n^  of  1.486  will  be  used  for  the  cladding.  InAs  is  de¬ 
posited  by  using  temperature  controlled  InAs  and  As  effusion  cells,  and 
CdS  is  deposited  by  using  temperature  controlled  CdS  and  S  effusion  cells. 
The  glass  rod  is  rotated  at  about  30  RPM  during  the  deposition.  The  sub¬ 
strate  is  heated  by  tubular  radiation  heaters  to  about  500°C.  for  both 
semiconductors.  This  will  probably  be  varied  to  maximize  the  film  quali¬ 
ties.  For  example,  at  500°C  neither  In  which  melts  at  156°C  nor  As  which 
sublimes  at  358°C  will  deposit.  However,  InAs  which  melts  at  935°C  will 
deposit.  The  vacuum  deposited  semiconductor  film  are,  usually,  of  poor 
quality.  Therefore,  we  plan  to  cure  the  semiconductor  film  in  a  diffusion 
furnace  by  circulating  HCI  saturated  N2  gas,  first,  over  semiconductor 

powder  and  than  over  the  vacuum  deposited  film.  This  process  restores  the 
stochimetry  of  the  film.  We  have,  successfully  used  this  technique  previ¬ 
ously  in  fabricating  high  quality  CdS  photoconducting  films. 

The  semiconductor  coated  glass  rod  is,  next,  inserted  in  to  the  glass 

tube  that  will  form  the  cladding.  The  glass  tube  is  sealed  at  the  top.  The 
glass  tube  is  repeatedly  evacuated  and  flushed  with  Ng  gas.  The  tube  is, 

finally,  evacuated  and  back  filled  with  Ng  gas  to  a  pressure  of  about  2 
mTorr  and  sealed.  The  burner  will  be  used  to  collapse  the  tube  onto  the  rod 
trapping  the  semiconductor  film.  The  tube  is  clamped  by  chucks  both  ends. 
Since  no  elongation  of  the  tube  and  rod  occurs  in  this  process  the  total 
cross  sectional  area  of  both  the  semiconductor  film  and  the  glass  struc¬ 
ture  is  preserved  in  this  process.  The  structure  has  a  cross  sectional  area 
of  6.2958  X  10‘®  m^  at  this  point  in  the  process. 

The  apparatus  will,  finally,  be  used  to  pull  a  120  pm  diameter  fiber 
from  the  preform.  Considerable  elongation  of  the  glass  and  semiconductor 
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film  occurs  in  this  process.  However,  the  proportionality  of  all  radial  di¬ 
mensions  are  preserved.  The  fiber  pulling  process  should  result  in  a  50  A 
thick  semiconductor  film  surrounding  a  30  iim  diameter  glass  core. 
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Rome  Laboratory 
Customer  Satisfaction  Survey 


RL-TR- _ 

Please  complete  this  survey,  and  mail  to  RL/IMPS, 

26  Electronic  Pky,  Griffiss  AFB  NY  13441-4514.  Your  assessment  and 
feedback  regarding  this  technical  report  will  allow  Rome  Laboratory 
to  have  a  vehicle  to  continuously  improve  our  methods  of  research, 
publication,  and  customer  satisfaction.  Your  assistance  is  greatly 
appreciated. 

Thank  You 


Organization  Name:_ _ _ _ (Optional) 

Organization  POC:  _ _ _ (Optional) 

Address : _ _ _ _ _ 

1.  On  a  scale  of  1  to  5  how  would  you  rate  the  technology 
developed  under  this  research? 

5-Extremely  Useful  1-Not  Useful/Wasteful 

Rating _ 

Please  use  the  space  below  to  comment  on  your  rating.  Please 
suggest  improvements.  Use  the  back  of  this  sheet  if  necessary. 


2.  Do  any  specific  areas  of  the  report  stand  out  as  exceptional? 

Yes _  No _ 

If  yes,  please  identify  the  area(s),  and  comment  on  what 
aspects  make  them  "stand  out." 


3 .  Do  any  specific  areas  of  the  report  stand  out  as  inferior? 

Yes _  No _ 

If  yes,  please  identify  the  area(s),  and  comment  on  what 
aspects  make  them  "stand  out." 

4.  Please  utilize  the  space  below  to  comment  on  any  other  aspects 
of  the  report.  Comments  on  both  technical  content  and  reporting 
format  are  desired. 


MISSION 

OF 

ROME  LABORATORY 


Mission.  The  mission  of  Rome  Laboratory  is  to  advance  the  science  and 
technologies  of  command,  control,  communications  and  intelligence  and  to 
transition  them  into  systems  to  meet  customer  needs.  To  achieve  this, 
Rome  Lab: 


a.  Conducts  vigorous  research,  development  and  test  programs  in  all 
applicable  technologies: 

b.  Transitions  technology  to  current  and  future  systems  to  improve 
operational  capability,  readiness,  and  supportability; 

c.  Provides  a  full  range  of  technical  support  to  Air  Force  Materiel 
Command  product  centers  and  other  Air  Force  organizations; 

d.  Promotes  transfer  of  technology  to  the  private  sector; 

e.  Maintains  leading  edge  technological  expertise  in  the  areas  of 
surveillance,  communications,  command  and  control,  intelligence,  reliability 
science,  electro-magnetic  technology,  photonics,  signal  processing,  and 
computational  science. 


The  thrust  areas  of  technical  competence  include:  Surveillance, 
Communications,  Command  and  Control,  Intelligence,  Signal  Processing, 
Computer  Science  and  Technology,  Electromagnetic  Technology, 
Photonics  and  Reliability  Sciences. 


